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Title: Method and system for processing calls for 

communication equipment with a subscriber number 
ported from a first operator to a second operator, in 
particular suitable for use in systems for mobile 
communication . 



This invention relates to a method for processing 
calls for communication equipment with a subscriber 
number ported from a first communication network of a 
first operator to a second communication network of a 
5 second operator. This invention further relates to a 
communication system suitable for practicing a method 
according to the invention. 

If a telephone subscriber has a choice between more 
than one provider of telephone services, hereinafter 

10 called operator, there is also a possibility for the 
subscriber to switch from one operator to another. It 
would be objectionable for the subscriber if such a 
switch were to entail cancellation of the old 
subscriber number and assignment of a new subscriber 

15 number. The authorities, too, with a view to as much 
freedom of competition as possible, object to such a 
procedure, since it might inhibit the subscriber from 
switching operators. 

Accordingly, there exists a need for a method which 

20 allows the subscriber to retain the original telephone 
number, even if he switches operators. In the fixed 
telephony network, it is relatively simple to create 
possibilities for retaining the number, because the 
subscriber apparatus is always at the same location and 

25 is always connected to the same telephone exchange. In 
mobile telephony networks, however, this is not the 
case. The subscriber, with his mobile telephone, may be 
in a great many locations removed far apart, and is 
difficult to trace if, for instance, he has a 

3 0 subscriber number that was originally provided by 
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another operator. In addition, obviously, the costs and 
proceeds of mobile telephone traffic should be ascribed 
to the correct operators . 

The object of the invention is to provide for the 
5 need outlined and generally to provide a method which 
routes telephone calls efficiently from or to mobile 
telephones with a number transferred from one operator 
to another. Such a number will hereinafter be referred 
to as a 'ported 1 number. 

10 According to the invention, a method of the above - 

described type is characterized in that in each 
communication network a database of ported numbers is 
formed, which is accessible from at least one gateway 
exchange, and in which the subscriber numbers ported 

15 from one operator to another operator are stored 

together with information about the network to which 
the subscriber numbers belong; that upon an incoming 
call at the network for a particular subscriber number, 
the called subscriber number is compared with the 

2 0 subscriber numbers in the database; and that on the 

basis of the result of that comparison, routing 
information for the further processing of the call is 
composed . 

Hereinafter, the invention will be further 
25 described with reference to the accompanying drawings. 

Fig. 1 schematically shows the problem to which the 
invention provides a solution; 

Fig. 2 schematically illustrates how a mobile 
telephone call is normally routed to the correct 

3 0 subscriber number within a telephony network; 

Fig. 3 schematically shows an example of a 
telephony network according to the invention, coupled 
to a similar, second network of another operator; 

Fig. 4 schematically shows a variant, with a 
35 routing enquiry originating from a foreign exchange; 
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Fig. 5 schematically shows a second variant, with a 
routing enquiry originating from a foreign exchange and 
involving a switched subscriber; 

Fig. 6 shows an example of a flow diagram of the 
5 operation of a special memory device for use in a 
method according to the invention; and 

Fig. 7 shows a modification of Fig. 6. 

Fig. 1 schematically illustrates the problem to 
which the invention provides a solution. A call 
10 transmitted by subscriber A from a fixed or mobile 
telephone apparatus, intended for mobile subscriber 
apparatus B, reaches telephone network I of a first 
operator via one of the existing paths for that 
purpose. The reason that the call reaches the network I 
15 is that subscriber A has dialled a mobile telephone 
number which, as appears from a particular 
characterizing part of the number, belongs to the 
number database of network I. Thus, for instance, a 
mobile telephone number starting with 06 53 belongs to 

2 0 the database of PTT Telecom, while 06 54 belongs to the 

Libertel database . 

Accordingly, in the above -described situation, 
subscriber A, or anyone processing his call, expects 
that subscriber B is to be found in the network I . 
25 However, if subscriber B, while maintaining the 

original mobile telephone number, has switched to 
another operator, who manages network II, as indicated 
with an arrow 1, special measures are required to 
establish nonetheless a connection with subscriber B, 

3 0 even though that subscriber number B now belongs to the 

database of network II. The call coming in at network I 
must therefore be transmitted directly (arrow 2) or 
indirectly to network II. To that end, it should be 
possible to detect in network I that subscriber B no 
3 5 longer belongs to the database of network I and also to 
which other operator subscriber B has switched. 
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Fig. 2, for clarification, first illustrates how a 
connection with a mobile telephone apparatus is 
normally established* A call from subscriber A, 
intended for mobile subscriber B, comes in at a 
5 telephone exchange 5 (the gateway exchange, usually 
indicated by the abbreviation GMSC (Gateway Mobile 
Switching Centre) . It is assumed that subscriber B has 
a telephone number that is not a ported number and with 
which, accordingly, contact can in fact be established 

10 in the network to which the telephone exchange 5 
belongs. However, it is not possible simply to 
establish direct contact with subscriber B on the basis 
of the number of subscriber B as selected by subscriber 
A, since subscriber B has a mobile apparatus and should 

15 therefore be traced first. To that end, the exchange 5 
transmits a routing enquiry, that is, a request for 
route information, to a special location register 6, 
usually designated by the abbreviation HLR (= Home 
Location Register) . The routing enquiry is indicated 

20 symbolically with an arrow RE (Routing Enquiry) . 

The location register contains information about 
the place where the called subscriber, at any rate his 
mobile telephone apparatus, is located. That 
information is available for all mobile telephones that 

25 have not been set out of service, in that each mobile 
telephone transmits a presence signal at predetermined 
intervals (18 minutes at present) , which contains 
information about the identity of the apparatus, or the 
subscriber, and is received by a receiver belonging to 

30 the network. Since the location of all receivers is 

known, it is also known in what area the telephone is 
located and via which exchange subscriber B can be 
reached. This information is transmitted to the 
location register. Obviously, it is possible that the 

3 5 telephone is located entirely outside the reach of the 
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network. In that case, (temporarily) no contact with 
the telephone is possible. 

The location register accordingly contains 
information about the location of the called telephone 
5 in the form of the address of the host exchange 7 

which, at that time, operates the mobile telephone of 
subscriber B to be traced. The location register asks 
the host exchange 7 for a temporary number ("roaming 
number" RN) , and this number is passed on by the 
10 location register to the gateway exchange (GMSC) 5. The 
gateway exchange 5 finally routes the call to the 
subscriber apparatus B in the normal manner. 

Fig. 3 schematically illustrates an example of a 
manner in which, according to the invention, a 
15 connection can be established with a mobile telephone 
apparatus with a ported number. 

A call, indicated by arrow 10, intended for a 
mobile telephone, reaches, directly or indirectly, a 
gateway exchange (GMSC) for mobile telephony 11 of, for 
20 instance, GSM network I. Then a routing enquiry signal 
is composed and sent to a special memory device 12 via 
connection 13. The memory device 12, also referred to 
as signalling relay or N (umber) P (ortability) 
signalling relay, contains information about all ported 
25 numbers, whether ported in or ported out, and the 

associated operators and networks, respectively. As 
address for the routing enquiry signal, the number of 
the mobile telephone being traced can be advantageously 
used. If the target number is a number of the network I 
3 0 itself or a ported- in number, the memory device 12 
sends a signal back via connection 14. This signal 
contains information about a location register. 
Usually, a network for mobile telephony contains more 
than one location register, but each location register 
35 contains information about specific series of numbers. 
The memory device 12 knows what location register 



BNSDOCIO. <WO 991 1087A2_I_> 



WO 99/11087 




PCT/NL98/00480 



6 



contains information about a particular mobile 
telephone number. In the example shown, two location 
registers HLR1 and HLR2 are represented. Each location 
register has a specific address number and the memory 
5 device 12 adds this number to the routing enquiry 

signal, so that the exchange 11 can send this signal to 
the correct location register via connection 15. The 
location register, HLR1 or HLR2 in this example, then 
proceeds to compose a temporary number ("roaming 
10 number"), which corresponds with the mobile apparatus 

being searched for. The temporary number contains inter 
alia the number ("global title" or "point code") of the 
host exchange and is transmitted via connection 16 to 
the gateway exchange 11, which provides for a 
15 connection 17 with the host exchange 18. The host 

exchange 18, finally, can establish the connection with 
the target apparatus . 

In the case where the called subscriber is operated 
by another network of another operator, the memory 
20 device 12 itself forms a temporary number, which may 

consist, for instance, of the mobile ISDN number of the 
called subscriber, preceded by a so-called prefix, 
which indicates by which network the called subscriber 
is operated. The temporary number thus formed is 
25 returned via connection 14 to the gateway exchange 11. 
The exchange 11 recognizes the prefix and transmits the 
temporary number to the associated network II via an 
internetwork connection 20. Similarly, the exchange 11 
can receive signals via the internetwork connection 21 
30 from network II, which is built up similarly to network 
I. Corresponding parts of network II are indicated by 
the same numerals as in network I, but primed. 

Depending on the arrangements made, the prefix can 
or cannot be ported to the other network. Then, in 
35 network II, in a similar manner to that described 

hereinabove, using a memory device 12' and a location 
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register HLR 1 , a connection with the relevant host 
exchange 18 1 and subsequently with the called mobile 
telephone can be established. 

In the practice of the method described, number 
5 portability (transfer of subscriber numbers from one 
operator to the other) can be realized in a simple 
manner. Additional connections between the different 
networks are not needed. Obviously, every participating 
network does need to have the special memory device 12 
10 or 12' , which can indicate either the relevant location 
register or the relevant other network. 

It is noted that a similar method is applicable in 
facsimile and data transmission. Further, a method 
according to the invention is applicable for routing 
15 enquiries originating from another network (SOR - 
Support of Optimal Routing) and for so-called SMS 
(Short Message Service) messages. 

If a routing enquiry is received from an exchange 
of another network, for instance a foreign network, the 
20 exchange 11 can forward the routing information 

obtained in the manner described above to the foreign 
exchange, which can then proceed to establish the 
connection with the target subscriber in the most 
optimal manner. An example is shown schematically in 
25 Fig. 4. An exchange 30 in a foreign country F transmits 
via link 31 an enquiry for routing information to an 
exchange 11 in the home country H. The exchange 11 
obtains the requested information via the special 
memory device 12 and a location register HLR, and 
3 0 transmits the information via link 31 back to the 

exchange 30. Exchange 30 then proceeds to establish, 
directly or indirectly, the connection between 
subscriber A and the target subscriber B. 

Fig. 5 schematically shows an example of a variant 
3 5 in which a foreign exchange 3 0 asks an exchange 11 of 
network I in the home country H for routing 
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information. A search in the special memory device 12 
shows that the target subscriber has switched to 
network II in the home country H. Exchange 11 therefore 
forwards the enquiry for routing information to 
exchange 11' of network II, which, via the special 
memory device 12' and the location register HLR 1 , 
composes the requested information and proceeds to 
forward same via a direct connection 32 to the 
enquiring exchange 30 abroad. 

It is noted that, technically speaking, it is not 
relevant whether the exchanges 3 0 and 11 are located in 
different countries or not, or whether the exchanges 11 
and ll 1 are located in the same country or not. 

Obviously, the exchange 11 1 could also send the 
requested routing information to the foreign exchange 
30 via the exchange 11 of network I. 

In a similar manner to that described above, so- 
called SMS (=Short Message Service) messages can be 
transmitted. In that event, the gateway exchange, in 
the case where the target subscriber is a subscriber 
belonging to the exchange's own network (whether or not 
ported in) , can forward the SMS signal, either directly 
or via the enquiring exchange, to the exchange 
operating the target subscriber. 

If a switched (ported-out) subscriber is involved, 
it is also possible, after the correct HLR has been 
found in the second network, to forward the requested 
information via the gateway exchange of the first 
network, directly or via the enquiring exchange, 
whether foreign or not, to the exchange operating the 
target subscriber. Also, alternatively, the gateway 
exchange of the second network could send the requested 
information to the enquiring exchange, or directly to 
the exchange operating the subscriber. 

For the sake of completeness, Fig. 6 shows, in the 
form of a flow diagram, an example of the operation of 
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the special memory device 12. Upon entry of a call 
signal, it is first assessed in step 40 whether the 
address number (the "global title") contains the prefix 
of the network itself. If so, the global title is 
replaced by a number indicating the relevant HLR (step 
41) . If not, it is assessed in step 42 whether the 
MSISDN number (Mobile Subscriber ISDN) contained in the 
received title belongs to a subscriber of the network 
itself. If so, a number is formed with the address of 
the relevant HLR (step 43) . If not, it is assessed in 
step 44 whether the calling subscriber is operated by 
the network itself. If not, the prefix of the operating 
network is added to the MSISDN number (step 45) . If so, 
it is assessed in step 4 6 whether the received message 
is a routing information enquiry. If so, in step 47, 
the MSISDN number provided with a prefix is formed as a 
temporary number and transmitted. If not, the process 
continues with step 45. 

Fig. 7 shows a flow diagram which is similar to 
Fig. 6, but utilizes a blocking of SMS messages not 
originating from a subscriber of the network itself. To 
that end, in this example, in step 50, it is first 
determined whether the received message is an SMS 
message intended for the SMS exchange of the network 
itself. If so, it is determined in step 51 whether the 
calling MSISDN number is a number of a subscriber of 
the network itself. If not, the message is refused 
(step 52) , because this subscriber is not entitled to 
use the "short message service" of this network. This 
is reported to the calling number. If so, the message 
is provided with the address of the operating SMS 
exchange (step 53) . 

With the above -described method, a call for a 
mobile subscriber can be processed independently of 
whether or not the mobile subscriber is a subscriber of 
the network itself, or is a ported- in or ported-out 
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subscriber having a pcprted number. Also, with this 
method, it is no longer necessary to have a certain 
coupling between, for instance, the telephone, 
facsimile and data traffic numbers of a subscriber, as 
5 was often the case heretofore. Even if the subscriber 
were to switch his telephone number from a first 
operator to a second operator, and switch his fax 
number to a third operator, this would not pose any 
problem. 

10 It is noted further that calls from mobile 

apparatus to fixed destinations with or without ported 
numbers can also be correctly routed with the method 
and the special memory device according to the 
invention. 
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Claims 

1. A method for processing calls for communication 
equipment with a subscriber number ported from a first 
communication network of a first operator to a second 
communication network of a second operator, 

5 characterized in that in each communication network a 
database of ported numbers is formed, which is 
accessible from at least one gateway exchange, and in 
which the subscriber numbers ported from one operator 
to another operator are stored together with 

10 information about the network to which the subscriber 
numbers belong; that upon an incoming call at the 
network for a particular subscriber number, the called 
subscriber number is compared with the subscriber 
numbers in the database and on the basis of the result 

15 of that comparison, routing information for the further 
processing of the call is composed. 

2 . A method according to claim 1 for use in a network 
for mobile communication, which contains at least one 
location register, characterized in that the routing 

20 information contains the address of the relevant 
location register if the called subscriber number 
belongs to the network itself, and that the routing 
information contains the address of another network if 
the called subscriber number belongs to another 

25 network. 

3. A method according to claim 2, characterized in 
that the routing information is forwarded via the 
gateway exchange to the relevant location register or 
to the other network. 

30 4. A method according to claim 2 or 3 , characterized 
in that the relevant location register completes the 
routing information and that a temporary subscriber 
number is assigned to the call, which is transmitted 
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via the gateway exchange to an exchange in the area 
where the mobile equipment is located. 

5 . A method according to any one of the preceding 
claims 2-4, characterized in that the routing 
information which is provided with the address of 
another network is transmitted to the other network in 
question, and in the other network, after comparison 
with the database of ported numbers, is completed and 
then transmitted back to the gateway exchange of the 
first network. 

6. A method according to any one of claims 2-4, 
characterized in that the routing information provided 
with the address of another network is transmitted to 
the other network in question and in the other network, 
after comparison with the database of ported numbers, 
is completed and then transmitted directly to an 
operating network or an operating exchange. 

7. A communication system comprising a communication 
network, a number of exchanges and communication 
equipment provided with subscriber numbers, 
characterized in that the communication network 
comprises at least one memory device, which is 
accessible from at least one gateway exchange and which 
contains a database of ported numbers, in which the 
subscriber numbers ported from one operator to another 
operator are stored together with information about the 
network to which the subscriber numbers belong, and 
that the gateway exchange is arranged to compare a 
called subscriber number with the database of ported 
numbers and, depending on the result of the comparison, 
to determine whether the call is intended for a 
subscriber number belonging to the network itself or 
another network. 

8. A communication system according to claim 7, 
arranged for mobile communication and provided with at 
least one location register, characterized in that the 
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memory device is arranged, in the case of a subscriber 
number belonging to the network itself, to furnish to 
the gateway exchange the address of a location register 
relevant to the subscriber number. 
5 9. A communication system according to claim 7 or 8, 
arranged for processing at least mobile telephone 
traffic and provided with a short message service 
(SMS) , characterized in that the memory device is 
arranged to detect whether an SMS message originates 
10 from a subscriber of the network itself or from a 
subscriber of another network. 

10. A communication system according to claim 9, 
characterized by blocking means for blocking an SMS 
message originating from a subscriber belonging to 
15 another network. 
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Fig. 3 
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